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transfusions on a weekly basis to correct her anemia. Com-
plete courses of cyclophosphamide and rituximab also failed
to resolve the hemolysis and subsequent anemia.
In the subsequent months, the spleen became progres-
sively enlarged. All the clinical and laboratory data indicated
increased intravascular hemolysis. It was decided to perform
a splenectomy in this child. However, she became septic
and died of multiorgan failure 8 months after mitral valve
surgery during one of her hospital admissions before
splenectomy.
DISCUSSION
We did not see excessive bleeding, hemolysis, coagulop-
athy, or thrombosis during or immediately after cardiopul-
monary bypass.
In subsequent weeks, after her mitral valve repair, persis-
tent hemolysis became troublesome. High shear stresses
caused by flow disturbances in some cases with mitral valve
repair lead to significant hemolysis. The culprit regurgitant
jets have identifiable echocardiographic patterns.2
Evans syndrome manifests as recurrent episodes of intra-
vascular hemolysis with spontaneous or therapy-induced re-
missions.3 Immune-mediated intravascular hemolysis also
leads to the presence of fragmented red cells in peripheral
blood smears, increased reticulocytes counts, and an in-
crease in plasma free hemoglobin and lactate dehydrogenase
levels.4
Persistence and increased severity of hemolysis in this
child after her mitral valve repair prompts us to believe
a role was played by mechanical hemolysis after mitral valve
surgery. Uncomplicated bypass in patients with nocturnal
hemoglobinuria is reported.5
With the benefit of hindsight, one should take into account
the limited lifespan of patients with Evans syndrome as a fac-
tor in decision making for cardiac surgery. It might also be
prudent to use measures to reduce hemolysis during bypass,
such as use of centrifugal pumps, separation of cardiotomy
blood, avoidance of suction-assisted venous drainage, min-
imal use of intracardiac prosthetic materials, and short by-
pass time, if possible.
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Brief CommunicationsRuptured aneurysm of the sinus of Valsalva protruding into the
pulmonary artery
Jiro Honda, MD,a Toshimi Yonaha, MD,a Yoshikazu Nakamura, MD,b Noboru Uechi, MD,b and Hiroaki Asato, MD,b
Okinawa, JapanCongenital sinus of Valsalva aneurysm is uncommon. The
rupture results in a fistulous connection between the aorta
and any cardiac chamber. This report describes a patient
with a ruptured aneurysm of the right sinus of Valsalva
that extended to the right ventricle, crossed over the pulmo-
nary valve, and protruded into the main pulmonary artery.
The aneurysm obstructed the right ventricular outflow tract
(RVOT) and made a pressure gradient between the right
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mal sac had a ruptured hole opening in the pulmonary artery
that caused an aortopulmonary shunt. To the best of our
knowledge, no other cases with these features have been re-
ported in the medical literature.
CLINICAL SUMMARY
A 46-year-old man presented with dyspnea on exertion,
which he had experienced for the past several years. A heart
murmur had been diagnosed in the patient at the age of 7
years. A ventricular septal defect was suspected, but the
patient had not undergone a checkup because he had no symp-
toms. On presentation, he was in New York Heart Association
class II.
Transthoracic echocardiography revealed an aneurysm of
the right sinus of Valsalva that extended into the RVOT. Anardiovascular Surgery c Volume 137, Number 1 e37
Brief CommunicationsFIGURE 1. Chest computed tomography scan showing the right sinus of Valsalva aneurysm protruding into the pulmonary artery (arrow). Ao, Aorta; PA,
pulmonary artery.aortogram showed a fistulous connection between the aneu-
rysm and the pulmonary artery, which led to the diagnosis of
a ruptured aneurysm of the sinus of Valsalva. There was
a pressure gradient of 40 mm Hg between the right ventricle
and the pulmonary artery. Magnetic resonance imaging angi-
ography and computed tomography confirmed that the aneu-
rysm extended into the RVOT, crossed over the pulmonary
valve, and protruded into the pulmonary artery (Figure 1).
The operation was performed through a median sternot-
omy. After aortic crossclamping, a transverse aortotomy
was made. We searched the right sinus of Valsalva for the
right coronary orifice to apply the cardioplegic solution.
We found the neck of the aneurysm in the right coronary si-
nus. After cardioplegic arrest, the main pulmonary artery
was opened transversely. A large aneurysm approximately
4 to 5 cm in diameter was found in the pulmonary artery aris-
ing from the right ventricle. The aneurysm had a ruptured
hole on the top (7 mm in diameter) that was opening
into the pulmonary artery (Figure 2). The wall from the right
coronary sinus to the neck of the aneurysm was calcified.
The aneurysm was removed through a pulmonary incision.
Because of the calcified wall, we could not resect all of the
aneurysm and left some of it in the right ventricle. We closed
the defect of the right sinus of Valsalva with an expanded
polytetrafluoroethylene patch through the pulmonary inci-
sion. The patient was easily weaned from cardiopulmonary
bypass. The postoperative course was good. On postopera-
tive echocardiography, no residual shunt was detected.
DISCUSSION
Sinus of Valsalva aneurysms are rare. In most cases, the
aneurysm arises from the right coronary sinus, which is nor-
mally adjacent to the RVOT. The aneurysm can rupture any
cardiac chamber, most commonly into the right ventricle and
occasionally into the right atrium. Rupture into the pulmo-
nary artery is rare, and only 4 cases have been reported in
the medical literature.1-4 In addition, 1 additional case in-
volved an unruptured aneurysm of the sinus of Valsalva
into the pulmonary artery.5 In the presented case, an aneu-e38 The Journal of Thoracic and Cardiovascular Surrysm originated from the right sinus of Valsalva and pro-
truded into the pulmonary artery. The aneurysm extended
from the right ventricle passing through the pulmonary valve
and caused a pressure gradient between the right ventricle
and the pulmonary artery.
Aortography showed an aortopulmonary fistula but did
not correctly reveal that the aneurysm had passed through
the pulmonary valve. Magnetic resonance imaging angiog-
raphy and computed tomography confirmed the diagnosis.
Other characteristics of this case are that the onset of heart
failure was not sudden and that the patient did not have any
other cardiac defects, such as a ventricular septal defect.
These clinical features suggested that the patient’s heart
murmur from childhood was caused by a chronic fistula be-
tween the aneurysm and the pulmonary artery. In cases of
ruptured sinus of Valsalva aneurysm, it is common to have
a sudden onset of symptoms. In the presented case, his
symptoms became insidiously worse.
Preoperative aortic regurgitation was slight in this case
and did not worsen postoperatively. However, because of
the calcified deformity of the remains of the sinus of
FIGURE 2. Operative view of the ruptured aneurysm of the sinus of
Valsalva (arrow). Ao, Aorta; PA, pulmonary artery; RV, right ventricle.gery c January 2009
Brief CommunicationsValsalva, we are concerned about the progression of aortic
regurgitation and the patient must be kept under close
long-term observation.
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Isolated right ventricular (RV) infarction after dissection of
the right coronary artery is associated with a high risk of
death because of the development of RV failure, cardiogenic
shock, and multisystem organ failure (MSOF). There are
few reports of the use of RV assist devices (RVADs) for
acute RV failure. We describe the successful care of 2
such moribund patients who experienced striking clinical
improvement with the RVAD as a novel approach to acute
surgical management.
CLINICAL SUMMARY
PATIENT 1. A 76-year-old man was evaluated urgently af-
ter dissection of the right coronary ostium with extension
into his right coronary artery during coronary angioplasty.
He was in cardiogenic shock and required the assistance of
an intraaortic balloon pump. Angiography showed bilateral
coronary artery disease (left anterior descending artery and
right main coronary artery). He underwent 2-vessel coronary
artery bypass grafting, oversewing of his right coronary os-
tium, and complete transection of the aorta at the sinotubular
ridge with reanastomosis to prevent distal dissection.
Postoperatively, his cardiac dysfunction continued with
ventricular fibrillation and cardiac arrest. Reexploration re-
vealed patent grafts; however, echocardiography demon-
strated a nonfunctioning right ventricle. We therefore
placed a Biomedicus (Eden Prairie, Minn) RVAD and
converted to a Levitronix (Waltham, Mass) RVAD centrifu-
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gal pump 48 hours later, observing immediate improvement
in his systemic pressures. He was weaned from pressors but
exhibited evidence of MSOF (oliguria and respiratory
failure).
After 11 days of mechanical support, the patient’s condi-
tion significantly improved. After treatment of a Pseudomo-
nas aeruginosa pneumonia, he was weaned and extubated.
His renal insufficiency resolved without intervention. The
RVAD was turned down to a flow of 2 liters per minute with-
out any change in hemodynamic parameters. Echocardiog-
raphy showed full functional recovery of the RV, and the
RVAD was explanted. He was discharged on postoperative
day 21, and his condition returned to the functional baseline.
PATIENT 2. A 36-year-woman was seen at an outside hos-
pital and found to have a type A acute ascending aortic dis-
section with evidence of RV infarction. She underwent an
aortic root replacement with a Medtronic (Minneapolis,
Minn) freestyle valve conduit and coronary artery reimplan-
tation. After repair, echocardiography showed severely com-
promised RV function, and an AbioMed (Danvers, Mass)
RVAD was implanted. She had MSOF with liver dysfunc-
tion, kidney failure, and refractory hypoxia requiring place-
ment of an extracorporeal membrane oxygenator. We
exchanged her temporary AbioMed RVAD to a longer-
duration Levitronix RVAD that is routinely used at our
institution.1
Despite a tenuous postoperative course, the patient’s hyp-
oxia improved and the extracorporeal membrane oxygenator
was weaned on postoperative day 2. On postoperative day
18, an RVAD turndown echocardiogram showed persis-
tently poor RV function. Coronary angiography revealed
an occluded right coronary vascular graft, for which she
underwent off-pump single-vessel coronary artery bypass
grafting. A repeat intraoperative RVAD turndown echo-
cardiogram resulted in hemodynamic deterioration
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